FLOW DIAGRAM AND EQUIPMENT LOCATIONS FOR AIR HANDLING UNITS,

AHU-501 THRU AHU-518
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SYSTEM:
CONFIGURATION: Single Supply Alr T
I ngle ir
V‘ur?ahifﬁ’ gy

Mixed Air Sngle Path, Yorieble Yolune Air Handling Unit
01, AHU-018
ture Setpoint
r Yolume with Supply and Return Fons
Occupied Mode

The supply ond return fans will operate continuously in this mode.

Discharge Air Temperature Setpoint

The building operating engineer will set the discharge air tenpera
ad justing dlschnr?p air setpoint, DA-SP from any ISC terminal.
control ler will nodulated controlled devices as described below to
fan di terperature of 47 F.

Discharge Temperature Loop

The di cooling deadbend is added to the discherge air ﬂmat. This
value establishes the point at which mechanical coolin ins the
controller uses proportional only control, The digital controller will
cmtlmllznn%]:n the damper and mechanical cooling command in sequence
according controller’s result of the proportional-intergal r.wling toa
s?lr..ulnim. The dlp::fl cmh":ol ler m?.ll?bg‘t;wmlled i\r{:u‘: i
scharge air s the calcule i setpoint,
digital controller will m‘mmlly adjust the heating comnand according to the
controller's result of tional-integral heat '1 loop calculation. The
digital controller will late the heating control valve, V-1, mixed air
DA-1-DA-3 and cooling control valve, ¥-2 until the di air
iy mil’ ﬂnﬂsr:pnm. The mb-oug':a&mlm* an output between
percent as m-yn? air tempera vels
tional bands. The state of ‘Heating Mode’ and 'l:wllm' will
| the tion of the controlled device, V-1 and V-2 if the respective
node is set "0fFf*. The PID control algorithn will sequence the heating and
cooling devices so that both do not gﬂh In the some proportional bend.
The digital controller will control nixed alr danpers between minimum and
100 percent in the occupied mode and from 0 percent in the unoccupied mode,

Mixed air low linit

ture by
The digital
naintain a

The nixed air low 1init setpoint and the nixed air low linit proportionsl band
will pstablish o back off effect to the mixed air domper This
happens when the mixed air temperature, TL-2 decreases into the ran
nixed air low |init plus the mixed air low Linit proportional band.
back-off feature nultiplies the damper command by the proportional percentage
of the nixed alr ture inside the nixed air low linit proportional band,
The nixed air low Linit proportional band is reset inversely by 20 degrees
between outdoor oir tenperatures of 40 and -30 degrees F.

Dry Bulb Econonizer Switchover

Vhen the outdoor cir m?mm Is z:-m then the Suaner Econonizer
int, 68 F.(Ad).) In Surver Mode or 45 F.(Ad).) In the

This

Switchover
Vinter Mode, digital controller commands the mixed oir dampers to minimum
ition(Adj.), When the outdoor air temperature decreases below the Summer

conomizer Setpoint or rises chove the Winter Ecoeomizer Setpoint, the control ler
nodulates the nixed air danpers to provide free cooling. When ECON is o, free
cooling Is available,

Control systems, AHU-501 - AHU-518 will use ¢ comnon outside air t ture
value while the digital controller is online with its controlling + In the
event that comunication Is lost the controller will oqm:te using the
tenperature elenent that Is hardwired to that system, TE-3.

The digital controlier will enter the heating mode If binery date object,

HTG. is set N by the bui lding operating engineer. This node is odjustable
fron any ICS terninal. The digital controller will position the cooling
control valve ot zero percent

SEQUENCE OF OPERATIONS

Cooling Mode

The dlgml controller will enter the cooling mode at outdoor air temperatures
above 0 F.t The digital controller will position the heating control valve at
zero percent.

VYarn—up/Cooldown

The wore-up/cooldown mode Initiation will take ploce through
higher level digital controller, NC-4X on o schedule bosis.
the »I;Idd:'g;’hl ;:ﬁ'gsllw will xrt thtﬁm tﬂl‘: a.n:';Ill control ot _ﬁ:
occup setpoints without operation nixed air danpers.
controller will switch into the occupied mode when the mixed air temperature
reaches 72 F., ot this point the nixed air systen will ed.

Single Supply and Return Fan - Yolume Matching

The digital controller will provide an output comnand to the supply fan
variable pitch in notion octuator based on the controller’s PI loop
calculation. The controller will cdd the static sure offset value 1o the
Pl control calculetion. The static pressure d volue establishes a range
above and below the static setpoint vhere the error is considered
Zero, causing corrective ion to stop. This value is Input above and below
the static pressure setpoint. The controller will establish o return fan
voluse setpoint by subtracting the CFM Differential, 2,000 CFN from the actual
supply fan CFM. return volure tional band In tion value will
ceuse the controller to cmtmnlt{ provide corrective action until the actual
return volume equals the une setpoint. IF the colculation becomes
urelicble, the output to the return fan will be zero percent.

Supply Static High/Low Linit

The ly/return fans system will stop in the event that the supply static

5.00 inch VG or mixed air static exceeds o negative 1.50 inches VG.
at pressure sensing switches, PS-1 end PS-2. ALl controlled devices will be
comanded to the position indicated in “Loss of Alr Flow® until the appropriate
pressure sensing switch Is reset,

Electric Low Linit

The ly/return fans i
imt; ot zero sy:ﬂ:: :h tm
low 37 F.(edjus

Filter Alarn
The mixed air filter condition will be monitored b{':lrfmntul pressure
svitch, PS-5. The switch will close in the event that the pressure drop

exceeds .8 inches mniusmte: and an alarn will be sent to the ICS network,
‘Dirty Mixed air Filter'.

Loss of Air Flow
gm loss of air flow as determined by current sensing switches
h-\‘:":n following controlled devices will be commanded to the

M '

= Heating valve, Y= will remin In control.

= Cooling valve, ¥-2 will be positioned at zero percent.

= Mixed oir danpers, DA-1-3 will be positoned ot zero percent.

- Return and supply Fan positions will be commanded to zero percest.

Supply air isolation danper

and the nixed olr dompers will be
that the heating coil discherge drops
le) ot terperature switch, TS-1.

+ C5-1 and
Following

FIELD MATERIAL

DEYICE TAG OTY CODE MUMBER DESCRIPTION
Volle | = e SET SCHEDALE
PERS e SEL SOHEDUE
BA-1-3,DAb - on SEE SGEDAE
-4 e SET SGEDAE
PS-1-PS-2 % I900-5-M  DUET PRESS MONITOR-INYER
1,24 4 TE-5100-1 17 * AVE TOP ELDENT
TE-s 18 TE-6000-100  SDNSOR, 1000 OWM +/- .1

18 TE-6001-1  ELDENT HOLDER
T8-1 18 A70HA-IC TEWP CONTROL, 2-C
AC 24 G-2010-5 AIR GAE 1-1/2°
(S-1Cs2 36 700 CURRENT SV1TOVERIS
F3-5 18 P3N -2 SENSITIVE DIFF PRESSURE SVITCH
-1 18 FIGIBA-60R  STATIC PROBE
) 3% R-130.14 PRy
EP-1 9 ¥-2410-1 E/P SVITCH
DA-5 18 D-3153-2 DAMPER ACTUATOR
NSI-AFS-2 36 VOLU-PROB-FI  AIR FLOV MEASURING STATIDN-AAI
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Unoccupied Mode

The supply and return Fans will remain of f and the controlled devices will
be commanded to the positions indicoted above under ‘Loss of Air Flow®,

Shutdown

Upon o command From the higher level digital controller, NC-4X, the AHU
digital controller will command all analog outputs to zero percent and
will turn off oll binary outputs.

Power Fail Restort

The Fail restart will delay the shr‘h:.of the digital controller

for tine indiceted below(adjustable at OVS) ofter o fallure or
controller reset condition. This logic will hold the controller In the sutdown
rode until the restort tiner has expired. See restart deloy timer schedule

below:
Sytsten Nane  Restort Tiner Value Syistem Mane  Restart Timer Volue
AHU-301 1 minute AHU-510 10 minute
AHU-502 2 minute AHU-51 11 minute
AHU-503 3 ninute AHU-512 12 minute
AHL-504 4 ninute AHU-513 13 ninute
AHU-305 5 ninute AHU-514 14 ninute
AHU-506 6 ninute AHU-513 13 ninute
AHU-507 7 ninute AHU-516 16 minute
AHU-508 B ninute AHU-517 17 ninute
AHU-509 9 ninute AHU-518 18 ninute

The following point objects will be adjusteble from any ICS terminal:
b ir setpoint

-Heating and Cooling lockout setpoints
~Cooldown temperature setpoint(return air)
=Supply eir static pressure setpaint.

The following point ﬂflﬂ! will be monitored/alarned at any ICS terminals
~Electric low [init temperature switch, T5-1 status
-Nixed oir filter differential alarm, PS-5
~Supply and Return fon status, CS-1 and CS-2

=/ detectors, SD-1 and SD-2 status

DRAWING TITLE
Flow Diogram ond Equipment
Locations for AHU-501-AHU-518
Single Path, Mixed Air — VAV
W/ Enclosures EN-401XX,401XX

The bullding operating engineer has the
sbility to make the supply sir plenuns
common between experiment hos segeents by
setting binory output object, *I150_5XX*
‘open’. The systems will operate
individually with the donper closed.
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3
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Domper octuolor, DA-5 will open when stotus
Is read on by current switch, C5-1,
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